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(54) PRESSURE-SENSITIVE ADHESIVE SHEET FOR STICKING WAFER AND 
SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pressure- 
sensitive adhesive sheet for sticking a wafer which 
enables to do direct die-bonding and furnishes a 
semiconductor package with high reliability; and a 
semiconductor device which can be produced at a low 
cost and is excellent in temperature-cycle resistance 
and PCT(pressure cooker test) resistance. 
SOLUTION: The adhesive sheet for sticking a wafer 
comprises a radiation- curable pressure-sensitive 
adhesive layer containing both an adhesive agent and a 
radiation-polymerizable oligomer and a die-sticking 
adhesive layer which are formed in this order on a base 
material, wherein the radiation-curable pressure- 
sensitive adhesive layer, if cured by radiation, has an 
elastic modulus of 0.1-10 MPa and the die-sticking 
adhesive layer has an elastic modules of 10-2,000 MPa 
at 25° C and 3-50 MPa at 260° C. The semiconductor 
device has a structure that semiconductor element and 
a support member are stuck each other through the die- 
sticking adhesive layer of the adhesive sheet for sticking a wafer. 
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0 i~i 0li%ttSti5ci:^!fiL<, 0. 5~ 
5ll%tf?n5<:t*^0»SL^ 10il%* 

tf&o. 0. 0 iM%*»T**k» ttlMKSWi^t!: 

ttS h Jt#£»fr£f\ ^xAf77"©^777 
■y ^KKI&fW* C^-T < ^SMlRl^feSo 
[0 0 6 3] ±iH»»«8KftS!tt»aiJ»3<oa^ 
51{fct£«x^x^;y F^mic-T^gWT-. ?P>tcx^ 

i+X^yfYy^WkLTtt, fl»J*.(f. ffittlBflAIfcX 
fi^©S§a«*, s i XttS/u+iJ-j/JllifrMrriSffc^ 
^7-yjRfb^to, x#*i/fbd*, #U*-;Wb^ 

[0 0 6 4] ±IE«*RflMlffi&k LT«* 0!l*Cf, Xf7 
•J>$, 7«7'J Vz/S-)im. t7fy^ 2- 

x^/I/^V-OHL 'J/-;H, 5UX 

-fvxf7ijyi, hkd*-> 
xt7'jyi, 'S'NyifA^iff.tiSo Sfcctis© 

**^tf&nS 0 ^S^kbTfi, ffilAtf, L i > M 
g> Ca, Sr. Ba, Cd, Zn, Pb, Sn, K. 
N a MXl±. ±!5^S^r 2 flli(±'g-ty^-a-^®l^^*' t ^ 

[0 0 6 5] ±ies i xti^n^^Slji^W-rsfb^ 

So 

[0 0 6 6] ±Ex#*-yft^fti:LT(i, i^.lf, x 

;K x^MbTv-fSBgB6»^;K x^-xtfh 
7tKDt7^1/-h, lfX7xy— ;l/A^U^S^;b 

[0 0 6 7] ±K#'J*->Wb^Xtt*©BH»{*kL 

ra, fjy^tf, ^'j-t'j^ ^u-b'jy, v;i/i£h— 

— ^->U 1 — ^xUXUI — 



(8) 
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[0 0 6 8] ±IHj8-v ? ^h{t:^XtiCtl^O^«{* 
[0 0 6 9] ±iB*X7r>f hSfcLTtt. M*tf, h 

trFE-ras (D at; (2) T?«sn«ft-&w**^ 

[0 0 7 0] 

Cfti] 

RO— P— OR 

I (1) 
OR 

[0 0 7 1] - 20 

[ft 2] 

»-®-o-p-o-<0>-. 
[0072] cnsox+x^^^x-o^woflEffla 

»2:L<, 5ii%tt"Fmsns<: htf J; D»S L 

[0 0 7 3] Sfc, ^4rX^>h'm5ll±¥v?r>y7m 

#J£i&&n-rsc: ^«Kihffli: LTii, mx 

Jf, 7^*>tt, *^-*>tt, ^*>tt. Pa^iVtt 

AKfk»ipof»«:^*tf an*. ^*Kih?fij{±, »«• 
* ,! 6ftL<, o~3 omm^mznzcktf&vftg 

[0074] sfc, 80H«HS^8ttllAUi3O«l)ll]o« 
K 2. i. 3-*~> so 
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ui/>->vvm-h, i. 4-+->i/>^v->7 

K ^'7i-W?y-4, 4' -S^V->7*— 
K ->'7i^;l/^^>-2, 4' —ifsfVi/T*— K 

3 -*=f-)W7 x £ >>V y ->y^— t- N ^-y- 

p« ^ U > ^ V T * — h , 4 V * a > ^-f V -> T * — 
K iSistn^isjVjtZy- 4, 4' — VST* 
— K > ? >'^a'\^->;l/^^>-2, 4' -VJVi/T 
%— Y , D W V 5/7*- h HCD^ffi-f' V ->7*- h 

EM{kiW<D<£ffl»«, fti*#J 1 0 OMSBKttLT 5 01 

«a5JWT*wsL<> 2 oaagpj^T^iOjff* lvo 

[0 0 7 5] *5ii©'>iAl5fffltti->-hOWg 
3»ffl®«SiJJf 4 »W«i5MtS!l^tlfJ?»!lj£*n* 2 
5tTOStt$^l 0~2000MPaT'60, ^0 2 
6 0 X,T°om®M1* 3 — 5 0MPat?&S C kftftmX'ib 

v»os»sKfliti; ■ sftwa^-y-^^ws, ip c 

[0 0 7 6] ±E^»»ffl»»a!l» 4 OMfftt, 4$fc 

sijRgttftt^^ iiis 3 - 1 o o n mmiM.-?& *K 10- 
aa»*£*i* *a«u ^©fiaiiifcfeiniafcftsaijffl 

[0 0 7 7] 3?V^gfflga&JJS4«, BttA,fc'J7a 

nsgim§8iS* 5S«%WTi:f 3 c i: i^S L < , 
3fi«%JMTfc-rS2:fcA<«k»)»*L<, 1M%«T 
i:-TSJli:^ffi46T»Sbv>o ^r?ig«da*^5®fl%^ 

[0 0 7 8] ±E^W»»ffl»*»JJl 4 t#w*n*» 
it. xfi/V-7i"J;l/ax7f;l'ftl&<*, ^'J75 

[0 0 7 9] ±EO^aiffl8fl4l4, I^Hfga 
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(a) ~ (d) ov^-rn*o«iHB**««-r*«ifc«« 

[0 0 8 0] (A) X#*S/«B, X^S/»#*T* 
[0081] (B) (1) I#*S^»aff*0«fO!l 

iooIM, (2) TOkLryu^A 7 

*iJl/-h*2-6li%tSU Tg (^J7XgM 
fi) 1 0 t«±T3bOllTO»?itf 8 0 M± 
t^Sxjp+v'atST^ U ;l/^l^ft 1 0 0-30 

ofi»a$, o) wftffijitauo. i-5«»gp 0 

[0 0 8 2] (C) ( 1 ) x*+S^iRtf*OWM 

i o o MflSP. ( 2 ) x#*$/BBfc«*tt#* 0 *>o 
««¥«S»T«*<3 5JfiU:0«Bl 0-4 Ofi«£P. 

(3) HlSfcLTyU^;!/ 7*UU-h2- 
6ll%m, Tgtf- 1 Otttlt^Oli^^ 
?S^8 0^W±T**x#*S/»*(rT*U7l/*»« 
^ttl 0 0-3 0 0ilgP, (4) SfkffiitSJ 0 . 1 — 
*5-figgPo " 

[0 0 8 3] (D) (l ) x^^BBatf^xy—;!/ 
MBlOOil*. (2) 7xy*'>«|10-4 0l 
SSB. (3) KSkLTyu^ 
h 2 — 6 ffifi%«r&»k Tg^-10 tKlTibOil 

^«a^ 100-300 ( 4 > «ft(EJtaii 

0. l-5fi«gtf 0 

[0 0 8 4] ±B (A) - (D) ©BBfifiEJcteH-Sx 

5 0 0 0 WT, »S L < 3 0 0 0 JMTOx**5/BB 
«l?tl§o ttfc, xaR*^«BfcbT»?*tf 5 0 

0WTotfx^jiy-;i/ASix^vfx^xy— ;1/Fi8* 

[0 0 8 5] ±K# : ?«#5 0 0WTO'lfX7xy^;l/ 
AlXttW7x/-;VFS!««ilikLTtt, WA 
fcf. ttft^x;l/X3S^ri/(«)Sa©xt!3— h8 0 7. x 
tfn— h 8 2 7. xfcTrn— h 8 2 8. ^^r^5?j;I/0* 
(tft)SOD .E.R.3 3 0, D.E.R.33K D.E.R.3 6 K 
*«Mb£(tt)»<QYD 12 8, YDF 1 7 

[0 0 8 6] STc. ^«Bffl»BjnB4 0Tg««< 
-rSBWT?, x^S/«Il: LT^Sftx*t5/«(l* 
ffl^5Ckt«*o *«lx#*S4lli:LTI4, M 

*S8x#+->BB93b^tf 6*xSo 7x;- 
;l/y*9^*fflx**S/«Btt, tHAlf* B*ftB(«) 
aOEPPN-2 0 1?3bW&n, 2\s*J—)VStt 
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ESCN-00K ESCN-195, S*fb^(S)Si 
<0EOCN1012 x EOCN 1 0 2 5. EOCN10 

[0 0 8 7] Sfc. x^KtifcLT, 7nA{bx* 
3^>«B. ^oAffcifx^xy-yl/Aafx^^BB 
(M^tfffife{t*X»OR)»OESB-4 0 0) . 

10 ft!(1*)i^BREN-l 0 5, BREN-S) f^f 

[0 0 8 8] x^^F^BBOB!ffc#J4:LTtt. x#*$/ 

<. *»J75K, B»t*«k 

a, vfx^xy— ;i/F. trx^xy-;us^o^xy- 
MfakBS* l *KP*fc 2 BJK±*rr *{fc*W, 7 x y 

* tf ^ ^y >y *«Bfc 

2d "tifsnSo " ' '*. 

[0089] tf-et, 8ftB«FOB«fttt^«nsjia'e7 

b. z\sV-)\sy^v?Mmm<D;^v^Mmhm 

>^Il(ft)107xy7^ h L F 2 8 8 2. 7x 
/7YMF28 22, 7x/7^MD-2 0 9 0, 
7x/7^ hTD-2 1 49. 7x/7^bVH4 1 5 
0. 7x/7^hVH4 1 7 Omcomtftk tfiMttfL 
(tt)»77^t-^KFG-2 0 0 0^^P^{b7 
30 xy-yl/fkp^T^^rh^yp^li'xyxy-yl/A/S: 

[0 0 9 0] ±Bx**s/BBarf*o«{fcJW«c:fti* 
T, BfcilBiffltflfffl-rsckWffSL^o figfbffiii^J 
fcim xtf+S/BBSWffcS^SfcOTfcntfWfc: 

Ksiwt*. s/w;y^tF7'»\ hU7xxw 

X7>fX fh77x-MX*-«)AfF77x-;l/ 

40 [0 0 9 1] -T^^/-;l/ffli:LTti, MAtf. 2-* 
^;l/^#V— 2-x^;l/-4-^;lM-^2V- 
;K 1 -i>7/x^l/-2-7xx;W^^;-;K 1 

-iy/yxf/i/- 2 -7x-;w ^ $*vy ^ a h y ^ y 

If, raSft^cX«(tt)^02 E 4MZ, 2PZ-CN, 

2 pz-cNsswsnSo 

[0 0 9 2] WMMiffll4 0as (C) tctett 
x#*5^ii:«»tttf S 5 

3 7JJK±©«^BBBfcLTtt, 7x/^> 
so «flg, a»?ix**S/«fR BttO**ir^flrtHI*S 
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[0093] ±m7x.s*i/mmtLTi^ mz-is^ jg 

HP«(tt)lO7i7h-hYP-40 > 7x/h-f 
YP-5 0. 7i/h-hYP-6 0l?W?.n5„ 
[0 0 9 4] ±Ki«»?»i^^)gi:LT 
lis 0UxJf, #?g#3 7J~87J©«#^«x#4^>1ti 

~>®m (f^¥7-59617^ #4^7-59618^ f$4>¥7- 
59619^, ^¥7-59620^ #^¥7-64911^ *£:2^P7 

[0095] sfc. ±mm^(D±^^mm^s.^a. 
*u Mftwica, {Fij^tf, ?i?s{k¥;iy£(i*)§a©i$p n n « 

HTR-8 6 0Pf*W5.tlSo CcT, x,-}^->§? 

[0096] ±mx-x*~>mmttmn.tf&K)fr-onm 

*fffim 1 0 OttSgWctt LT 10-4 0Bttg|5##£ 
Ll\ 1 OfiSgP*?ST'feSi:, xtf^^Bg^ffcfr 

^tt^{£T-rsH©P c 3^^ac^i«|p)^fe'p, 4 0S1 

[0 0 9 7] ^S»/B»*t#J«©»£ (B) , (C) 
(D) lOolfZ, E5BhLT^U^ T 

8 6 0 P-3 (?eHfb^Sil(«)») «W*tf&tl*o 

[0098] mrc, T2Vu—b<D 

[0 0 9 9] Tgli-10TCtt±tf»$L<, ±Bii1S 
KlfWHIttav^ 0 0WS5o 0°C 



18 

[0 10 0] ±E«llia«ltH3«-«X#*.5/lS*»T* 

C4:W»SLV\ 1I¥^?1^8 ojj*jrt?*s 

[Oioi] ±iex^^->S#^7 7 ^y;l/^KS^»o 
ffiJBStt. x#*S4*»atft ©«fbW l ooHMSPfc: 
*fLT. 10 0ii»-3 0 0H«tf»SU\ io 

10 tt^**<as«iRi«<*0, 3 0 0S«SP*fi*3i:. 

[0102] ^tttffittffiiji4ii:tt, aa^no 
[0103] ^y^^yu v^Bfcbttt, fflxtf, 

y-yys/K*^aif7l/hy>t h+S/S/^V^ y-* 

[0 1 0 4] ±CS/5>*y7 r y>y»J«4, y-i^US/ 
F*is?u\£j]/hV* h^^>7Vi:LTNUC A- 
18 7, y-^l/#:/h:/nif;l/hy>c h+S/S/^:/*: 
LTNUC A-189, y-7^y^D^I/h«Jxb 
^>i>7>i:LTNUC A-l 100. y-^U-TF 
ypt!;l/h«Jxh^>^7>i:bTNUC A-l 1 6 
30 0. N-j8-7^/x^;l/-y-7^/yp^h'J^ 
h+ % »7Vi:LTNU C A-l 1 2 0 t^olS&^t 

*3/»»ftff*OHKt»J 1 0 OfiMMcfcfLO. 1 - 1 

[0 10 5] ^8»ffl»»#J»4fc:«. «* 

1tOf*#*B«fcLT, ft ft -7^r;K 

^e^J^LT, fi. -«y>>-;K 

n 6 if <Dj»g»tt«R* 7 ^ 5 — 4: L T^iPT 

^f7-»ot§ci:^T^So 
[0 10 6] $fci. tt»»*OH!{tiRtB*«l*JL. 

so ^ N m&j&fv*. jsstts/y*. ssni^y*, ^«^> 
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foii7 -r 5 c 1 1 t?fr *o 

[oio7] cne.o7^^-ii, fa-pxazig* 

mmmmm i o o mmmcw lt, i o ~ 4 o o maa? 

[0 10 8] fiLh, BtWLfc«k5 4««0«>x^Nft!i»ffl 

fT, m2©^-y:/lHH*f§Scfc;&<SSfcatK fro 
[0 10 9] fitT*««Of i'*D(t»ffl«t*/- h 

u jfcv>-ett»5'- h i <D94mmmmmmm \ #±isj 

fflS»JB 4 <D±WIC94 ts>91]U3L?^*mVfV x 
[oiio] ^H^iaa?, 94iy>9v— 

mttm^T94~>>9-fzt. mticTFi-tzoiz, mm 
«acMiiS(b3!Hi*mji 3 ^ ^gsijigsui 4 1 © 

S»^J«, 1-1 OO0g/25nmififrjf$L<, 1 — 
5 0 0g/2 5mmSS#J:'3$?S Lt>. ft&7j. Wifffl 
SSSMfc^x/v^y^Ai, A 2 , • • -A4i:£OjgS 
5 0 — 2 0 0 Og/2 5 mmgjgtfSfS L < . 100 
~1 0 0 Og/2 5mmgfi^J:t)»SLVV »»*J*UJE 
©K&T&ftfcf, ^lAf-vT'Au A 2 , • • • A«i: 
*i>Nft5»ffitt»5'— M fctt— ftftLTfcO, ±12© 

[oiii] 0 5ic^-r<k5tc sg^*a cu 40 
v) , m^m (eb) b h 101 

fi£-5MH±La6&„ St*f^S*S»±, 2 0 — 5 0 0mW/c 
m 2 SJgtfWi; L < „ Bg*fB#K{± 0 . 1-15 0 H>m&& 

[0 112] e©*g«, a»«BMfcS!tt»#JJ13i:^ 
&«ffl&S&JB4 fc©IW©tt**ia\ ?-v7*¥-y?T 

v -re # s est «*j> u fr-c»KM^®j{b§yite«»j« 4 
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mn©^ y fmrnzmz cttfT'ZZo mmmt&u: 
Kftzmmmmtrntemmm 3 1 94mmm&mmm \ 

tCOmmtUt, 1 — 5 0 Og/2 5mn»SL< < 1-1 

oog/2 5«mfrj;t)!ffsu\ flfcs, 94mmmmmm 

4t>>iAf'jy!:OgiM, 50 — 4 0 00g/2 5 
mmtf&fScL^ 1 0O~3000g/25«fr<t;t)!ffSb 

[o i i 3] tumis-h l^mmmttt. s#2o 

[0 1 14] x+x^vfV^lS©^ Emcjjrr 
<fc -5 MM 2 ©Tfflfr £>3^±tf Sf-ff 6 »c«t t) kT -y * 
Z'y^t^iAf-^Au A2 • • • A4*^g*± 
«\ COiAfyyAu A2 • • • A4^r, flRfcf. 
I3 8t^-r«t3tc, 95313 U-y h 7tc t fc0tf-y^T-y^' 
no^iAf'y/AiJ: #V fflffi«£ijjf 4 £ 2>H 

Aiotf -^77^?^ 94m mmmmmm 4 « 

[0 115] *^")ia?-77'^ 09{n^-T<l:5 
IC> ^-fS^fflgE»ffl4^LTi; — K7U- A8JCK 

b\ It8 0~3 0 0t, 0. 0 1—3 0 0#WT'& 

-g>o Sfc, in^BE{l:©Bg©Aol^iasailfir 1 o o — 3 o 

0 °CT'S ») , 1 5 0 — 2 5 0 tgS*Wf LtA„ *D^B# 
Htt, WftO. 5~12OMt^0> l~3 0»Hi 

[0 116] CfD^^fCLT^x/N^-y y*Au A 2 • • 

P.tiTVS©Tg^f>x-'^>y^Vf>yt}'7''yy-r-5 

iCffiT L T U O T% S(*t^® { t^tt#^J t «t * ^SfeO 
ai/>m»a n c aS©'i'x^f--y7°W#Sili;A^T-#€.c S 

[o i 1 7] hi o ici3.±m<Dmmm?M%ttm<n$mM 

[0 118] &.±®misTZrc£5lC *¥£wicmz>v 



(12) 
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S©*- y :/MRIl*f»S C t fc * ?3 , fro?- y :/{* 
[0 1 1 9] 

[0120] lyrFtDmmm&uttMmtcis^T, 
rant*] , rflflM&gj x rmm d+x/OK 

Bf) J M rgflltt (tf-y^T->y^F) J 5 lc 

[0121] r9M4*j H«|ffi|RtFJt«fflllcj:oTS* 

c tfT*z2>mMmmt%mmffltz 8 o Hi/cm<D«ffi7j<^ 

BfiO^-ti:, j£®<*>8mm, l$£5mmi:U CttfcttPtt 

f±, u** h y -y ^xs®r d s -uzm^rmwimc 

£*)MfeLrCo m^mt, 2 31C, 5 0 0rad/@T;l5 

So 

[0122] r^iStSSj ||«Mft tf J±80Bfc: & o Tt# 
£C h€>5fAS»JB^r8 0W/cm£>ftJE 

#J)l*ffi*6 0 0fSO^«SMT*«^LT. gfta8g£f*3©X 

^r-;m:r«{baj»<oes*iia-r * c 1 t?#8M&s* 30 

[0 12 3] (x^X^KHf) J ->'Jn>>j7 

toa. tt«#j»K:ss^»*s»aciSBE7k«fl" (sow/ 

cm, P.8£*SE8il 0 cm) KJ^PMfL/Co 

f-<>^M ((ffita-^Va HS-1010) K 



?S1SU ra^t^-y^Oiaj>J*B«K: J: DWSLfc, 
[0 12 4] rfiJIJtt (^y^Ty-fm) J ±E©*WE 
Ot, 2V*>2"-=gB GBrJII(#e)£l PA-1 0) £ 
ioT, 1 0 omir>-y->s*Mc-D\,^T¥v?T'y7*mfc 

[0125] mmm\ 

m (.7 5 y ju^m&fr, A,* $ 7 * y u— h : 2 

-t Ka+~>x^;l/^^7'^y U— h : ^T^y/Wg 
^^f-;l/75yxxf;l/= 80:10:10) 10 ol 

HM-yrfr— 1 0 0fi»g|S, SlfbSiJ (2. 6-h'Jl/ 
W4Vi/7-1—V> 5fiSS!$, UVfiMtBBttffJ (-0 

P^bfco I?8 0/iraOl«7^;l/A (x?U>-;* 

*^y;i/»«a^(*7-r;i/i») ±fc, ±K©fiM*BBEft: 

Tcft^jaib^tt^siM^tt^sij^-y-^^i/ic-WL • • 

[0 12 6] (7xAiiffflttf->-hO|«) «5t 

t/^T, rftmrnmi , rgjijft cx*x^>kb$) j & 

^Ig 1 f^TJ^o 

[0 12 7] Jfcttffill 

h : 7*y;i/» c^wt) =90: 10) 

*$2 0 0 0O7Wy7i"J U— HS*y rfT— 
[0 12 8] 

[«1] 



» fiff w ^ 






tt^di 


» JK # ft ^ 


(MPa) 


2 


2 5 0 


» X 


(/x m) 


3-10 


* m % 




(g/lOmmD) 


10 0 


10 0 0 




^^>^^RI (/2m) 


4 0 0 


13 0 


e * a 


i$3 - 


* *& - 






10 0 


0 
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[0129] mm 2 

x#*-S/«B k L T If X 37 x y A l!x*4=- 
(x^112 0 0, mt is x ;bx 
©Xtf3-h 8 2 8*fffl) 4 5fi»SP, ^l/7-;l/7 
#77*ax**i/Sti (xfr>Si2 2 0, 

¥x*a^&*t«© escnooi 1 5 a« 

x>L F 2 8 8 2£:<£JB) 4 OSSSP, X*+->«IBk 

WJ:LT7iy*S/il (#?«5 7J, JK»ftoS8s£ 
g?iSWx/.h-hYP-5 0^ffl) 1 
x^^lttT^ U;l/=fAh Ltx^^^>Stt7^ 
U;l/^A (#?fil 0 0 7J, 99{b¥jSIE«a$£ttHO 
HTR-8 60 P-3*«ffl) 15 0118, Wit^M 

mti,rmt{&mm i ->7/xf/i/-2-7xx;w 

;b (^a77-;b2PZ-CN) o. 511 

u c a - i 8 r&tizmy o. 7awff^'6aaeMi» * 20 

Lfc 0 tf^tlfcyxx^:, 3E«p»»±fcl»ftU 1 4 0 
tc7?55MBI4p!!ME»LT, BXf-^«iOiI^M 

[0130] ftfe^#j«fk«ois^tt**ftm!i9P 

ttS'J^H (Utu^ DVE-V4) £rJfl^T7«£ 
52 2 Ornnu <H4mnk MJP8O/2 

fc*gm. 2 5°CT*3 6 OMPa. 2 6 0 XT 4 MPaTfeo 

/Co 30 

[0131] <Mmm3>mmm2T*m^Tz7*s*is 

mm*. -hfrtti/A/msmT * U on h y >>x 

*«16Wtt9*ttill«*«*ffll^rillSLfctt*. 2 5°C 
T3 0 0MPa. 2 6 0 °CT 3 MPaTfeo fc 0 
[0 13 2] <||MM4>||ttOT2 0j»»»J l 7-XO» 

^LfcSB*. 25tTl, 5 0 0MPa. 2 6 0 6 CT1 0M 
PaTfeo/Co 

[0 13 3] <tt««2>Sai«4 0x*4 l ^»*«7 
*y;loFA£>l 5 0li»7x7^>'W^l 
xy*S/«»i 6 0fiSSB) Lfcffik IS«W 2 rattle 



°C"e3, 4 0 0MPa, 2 6 0 °CT 3 MPaTfeo fc c 

[0134] <tmm3>mffim2(ox.#*ism^mT 

^'J;l/^7^iJPXhiJ;W ^ X > df A £ £M L 

/Co SfcflrjaSMx^fcfc. 2 5°CT5 0 0MPa, 2 6 0°C 
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